The histological examination of the spleen of Japanese conger Conger myriaster revealed that there were many eosinophilic island-like structures in splenic hematopoietic tissues, which consisted of large square cells and fibrous structure, when stained with hematoxylin and eosin. Silver stain showed these fibrous structures were composed of abundant reticular fibers that occasionally formed lattice structures. Electron microscopically, these structures consisted of cuboidal endothelial cells, reticular cells, and reticular fibers. In neighboring tissues, there were abundant thrombocytes, lymphoid cells, and macrophages (or monocytes). Basement membranes were poorly developed. When carbon suspen sions were injected into the aortic bulb, carbon particles were ingested by macrophages and/ or reticular cells in the islands, and were also observed on the bundles of reticular fibers. These data indicate that the eosinophilic island-like structures observed in Japanese conger spleens are well developed splenic el lipsoids, and suggest that such tissues provide a good model for the investigation of trapping foreign an tigenic and non-antigenic substances in fish.
Japanese conger Conger myriaster is a relatively im portant species in Japanese fisheries and distributed most ly in the coastal waters of Japan islands. The larvae of this species belonging to anguilliformes are "leptocephalus", and are caught in the Pacific coastal sea nearby Japan islands. As Suzuki reported that blood cells were scarcely observed in Japanese eel Anguilla japonica leptocephalus tissues,1) the development of hematopoietic and immune systems in anguilliformes leptocephalus is one of the sub jects we are interested in. Therefore, we thought the spe cies was a good model for the investigation of leptocepha lus biology, though there is little knowledge concerning this species.
Under such backgrounds, we started the study on the morphology of Japanese conger hematopoietic tissues and found well-developed ellipsoids in the spleens of this spe cies, compared to Japanese eel spleen. This paper describes the histological and fine structural features of the tissue, and the carbon ingestion by splenic ellipsoidal mac rophages and/or reticular cells. 
Light and Electron Microscopy
Fish were anesthetized in iced-cold sea water. Spleens were fixed with Bouin solution for light microscopy and 2.5% glutaraldehyde in 0.15 M cacodyrate buffer for elec tron microscopy, immediately after autopsy. The proce dures for the histological and examinations of spleens were described previously.2,3 The paraffin sections were stained with hematoxylin and eosin (H-E), Azan, Berlin blue, and silver impregnation (Watanabe's method). Some preparations were bleached with 0.25% KMnO4 prior to H-E stain and Berlin blue stain.
Carbon Ingestion
Fish were thoracolaparotomized after anesthetizing with 800 ppm 2-phenoxyethanol (Wako, Tokyo, Japan) in seawater, and injected with 0.2 ml of Indian ink (Pelican, Hannover, Germany) in 1.3% NaCl (1:100 dilution) into the aortic bulb. After bonded the operating region with AronalphaR (Toagosei Co. Ltd., Tokyo, Japan), fish were 
Results

Histology
The spleens of Japanese conger consisted of basophilic hematopoietic tissues and abundant eosinophilic islandlike structures (Fig. 1) , differing from those of Japanese eel (Fig. 2) , consisting of abundant erythrocytes and a few basophilic hematopoietic cells, when stained with H-E. The high magnification of Fig. 1 showed these island-like structures were composed of large reticular cell-like cells with a polymorphic nucleus and eosinophilic cytoplasm, surrounded by fibrous structures (Fig. 3) . Azan stain and silver integration revealed that these fibrous structures con sisted of abundant reticular fibers that occasionally formed lattice structures (Fig. 4 ). There were a few melanomacrophage centers neighboring the island-like structures (Fig. 3) . Dark granules in the centers were bleached with KMnO4 treatment. The Berlin blue stain of bleached preparations showed there were much hemoside rin in the centers (Fig. 5 ).
Fine Structure
Electron microscopically, the island-like structures ob served in the spleens were typical splenic ellipsoids. Briefly, these structures consisted of cuboidal endothelial cells surrounded by poorly developed or sporadic base ment membranes (Fig. 6) . Bordering on arterioles, there were many reticular cells with a polymorphic nucleus and well developed rough surfaced endoplasmic reticulum (rER) (Fig. 6 ) and thick layers of reticular fibers (Fig. 6) . Nearby the splenic ellipsoids, there were many thrombo cytes with an oval or spindle-shaped chromatin-densed nucleus and a little cytoplasm, lymphoid cells with a large, round or indented heterochromatinic nucleus and abun dant free ribosomes, and macrophages or monocytes with a bilobed nucleus, abundant mitochondria and rER (Fig.  7) . Melanomacrophage centers consisted of a few melanomacrophages and abundant amelanotic macro phages with numerous phagosomes (Fig. 8) .
Carbon Ingestion Reticular cells and/or macrophages in the splenic ellip soids ingested carbon particles three hours after the carbon injection (Fig. 9) , whereas many free carbon particles were observed in blood vessels one hour after the adminis tration. Many free carbon particles were observed on the reticular fibers of the ellipsoids (Fig. 9 ) in 3 h samples. Af ter 24 h, there were a few ingested carbon particles in reticular cells and/or macrophages. Even when bleached melanin granules with KMnO4, there were a few black par ticles or granules in the hematopoietic tissues (Fig. 10) . Berlin blue stain showed that there were much hemosiderin in melanomacrophage centers.
Discussion
Splenic ellipsoids in vertebrates are known to consist of stellate reticular cells and macrophages within a framework of reticular fibers which surround arterial capillar ies.4) The ellipsoids have been reported to have several func tions such as supporting the blood vessels mechanically and acting as valves or filters removing aged blood cells n Splenic ellipsoils in mammals and birds were interposed be tween the end of an artery and the beginning of vein and formed by terminal arterioles that run through a sheath of stellate reticular cells and macrophages supported in a matrix containing reticular fiberes. This open vasculature with the interposition of reticular cell-reticular fiber filtra tion beds is present between terminal arterial vessels and proximal venules.61 Therefore, the central function of the splenic ellipsoids is thought to be the selective clearance of cells, microbes, and other foreign particles from blood, depending upon these filtration beds. Admittedly, in travenously injected carbon particles were trapped by ellip soidal macrophages.6,7 Human serum albumin (HSA)-anti-HSA antibody complex and monoclonal antibody to chicken spleen were also trapped in ellipsoidal macro phages and/or reticular cells.8,9) Although such reports de scribed well developed splenic ellipsoids in mammals and birds, splenic ellipsoids are considered to be absent in some fishes, including rainbow trout Oncorhynchus mykiss and carp Cyprinus carpio.41 The data on the Japanese conger spleen obtained in this study reveal that the species has well-developed splenic ellipsoids, whereas those of the Japanese ell are absent or poorly developed. Espenes et al. reported that the ultrastructure of splenic ellipsoids of the rainbow trout, and that immune-complex was trapped in the splenic ellipsoids .10,11) Lamers and Par mentier reported that the splenic ellipsoids were poorly de veloped in the carp and the rosy barb Barbus con chonius.12) Secombes et al. reported that rapid localization of antigen occurred in the splenic ellipsoids in the carp preim munized with protein antigen.13) Secombes 
